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PROCESS FOR THE CONVERSION OF MIXED 
C 4 and C 5 STREAMS TO MOTOR FUEL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an integrated process for upgrading C 4 and 
C 5 alkanes to motor gasoline. More particularly the invention relates to a process 
having steps wherein the normal alkanes are separated from the isoalkanes, normal 
alkanes are dehydrogenated to normal alkenes and isomerized to isoalkanes and the 
isoalkanes alkylated with the normal alkanes. 
Related Information 

Mixed C 4 -C 5 alkanes have been converted to motor gasoline blending 
components in the past by several methods. Probably the most common is by use 
of the isoalkanes in the cold acid alkylation of normal olefins to produce C 8 -C 10 
branched alkanes which are high in octane number. The isoalkanes may also be 
dehydrogenated and used along with other isoolefins in the production of tertiary 
ethers (MTBE and TAME). The isoolefins may also be dimerized and then 
hydrogenated to produce high octane components. 

SUMMARY OF THE INVENTION 
In brief the present invention comprises an integrated process for the 
conversion of mixed C 4 or mixed C 5 alkane streams to produce motor gasoline. The 
mixed alkane stream is first subjected to separation of the isoalkane from the normal 
alkane as by fractional distillation. The isoalkane is fed directly to an alkylation unit 
where the isoalkane is reacted with a normal olefin to produce a branched paraffin. 
A portion of the normal alkane may be subjected to isomerization to isoalkane which 
is fed to the alkylation unit. From the remainder of the normal alkane a portion is 
dehydrogenated to normal olefin which is then used as the olefin feed for the 
alkylation. 

BRIEF DESCRIPTION OF THE DRAWING 
The FIGURE is a simplified flow diagram of one embodiment of the invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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Referring now to the FIGU RE there is shown a flow diagram in schematic form 
of one embodiment of the invention. The normal/isoalkane mixture (either a C 4 or 
C 5 ) is fed via line 1 1 to a separator 1 where the isoalkane is removed via flow line 1 3 
to be fed directly to an alkylation unit for reaction with a normal olefin to produce a 
5 branched alkane having a high octane number. Normal alkane from the bottom of 

the separator 1 is removed via flow line 16. A small portion of this stream is purged 
via flow line 17 to remove heavy material that may build up in the system. 
Depending on the composition of the mixed alkane feed stream, a portion of the 
normal alkane from the bottom is fed to a skeletal isomerization unit 3 via flow line 
10 1 8 to produce additional isoalkane. The product from the isomerization unit 3, which 

fr* comprises iso and normal alkane is introduced back to the separator 1 via flow line 

H The rest of the normal alkane is fed to a dehydrogenation unit 2 through flow 

Lj line 20 to produce normal olefins and hydrogen. The product from the 

jj5 dehydrogenation unit 2, which comprises normal olefins and alkanes, is fed to a 

selective hydrogenation unit 4 via flow line 23 to remove very small amounts of 
SI dienes normally present in such a product stream. The hydrogen produced is 

removed via flow line 21 with a small slip stream taken via flow line 31 . A portion of 
O the remaining hydrogen is used in the selective hydrogen unit 4 and is fed via flow 

'So line 24. Unneeded hydrogen is removed via flow line 26. Unreacted hydrogen is 

removed from the selective hydrogenation unit 4 via flow line 25. The selectively 
hydrogenated product is fed to the alkylation unit 5 via flow line 27 where the normal 
olefin is reacted with isoalkane to produce the desired alkylate product which is 
removed via flow line 14. Unreacted isoalkane and unreacted olefin are removed via 
25 flow line 1 5. If the olefin content is low enough the effluent in flow line 1 5 may be fed 

directly back to separator 1 via flow lines 29 and 12. However, if the olefin content 
is too high, the effluent may be fed to hydrogenation unit 6 where the olefins are 
hydrogenated prior to recycling back to the separator 1 . 

The preferred alkylation process comprises alkylation of isoparaffin with 
30 olefin comprising contacting a fluid system comprising acid catalyst, isoparaffin and 

olefin in concurrent flow, preferably downflow into contact in a reaction zone with 
internal packing, such as, a coalescer under conditions of temperature and pressure 



to react said isoparaffin and said olefin to produce an alkylate product. Preferably, 
the fluid system comprises a liquid and is maintained at about its boiling point in the 
reaction zone. 

The reaction may be carried out in an apparatus comprising a vertical reactor 
5 containing a coalescer in the reaction zone, which may comprise the entire column 

or a portion thereof. 

The process is more completely described in co-owned patent application 
having docket number CDT 1769/79 (USSN 60/323,227 filed 09/14/01) which is 
hereby incorporated by reference. 
10 The preferred alkylation process employs a downflow reactor packed with 

q contacting internals or packing material (which may be inert or catalytic) through 

Hj which passes a concurrent multi phase mixture of sulfuric acid, hydrocarbon solvent 

M and reactants at the boiling point of the system. Adjusting the pressure and 

hydrocarbon composition controls the boiling point temperature. The reactor is 
Jt5 preferentially operated vapor continuous but may also be operated liquid continuous. 

C3 The pressure is preferentially higher at the top of the reactor than at the bottom. 

m 

q Adjusting the flow rates and the degree of vaporization controls the pressure drop 

across the reactor. Multiple injection of olefin is preferred. The product mixture 
fU before fractionation is the preferred circulating solvent. The acid emulsion separates 

20 rapidly from the hydrocarbon liquid and is normally recycled with only a few minutes 

residence time in the bottom phase separator. Because the products are in essence 
extracted from the acid emulsion, the reaction and/or emulsion promoters may be 
added without the usual concern for breaking the emulsion. The process may be 
described as being hydrocarbon continuous as opposed to acid continuous. 

25 The coalescer comprises a conventional liquid-liquid coalescer of a type which 

is operative for coalescing vaporized liquids. These are commonly known as "mist 
eliminators" or "demisters". A suitable coalescer comprises a mesh such as a co-knit 
wire and fiberglass mesh. For example, it has been found that a 90 needle tubular 
co-knit mesh of wire and fiberglass such as manufactured by ACS Industries LLC of 

30 Houston, Texas, can be effectively utilized, however, it will be understood that 

various other materials such as co-knit wire and teflon (Dupont TM), steel wool, 
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polypropylene, PVDF, polyester or various other co-knit materials can also be 
effectively utilized in the apparatus. 
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